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ABSTRACT 
 
 
 
Nowadays, coated materials are widely used due to their excellent properties 
especially for the hardness performance. The hardness of coated tools is determined by the 
coating process parameters. Traditionally, optimization to obtain the best coating 
performance of the parameters in a coating process was done by trial and error approach. 
However the traditional approach has raised issues with regards to cost and customization. 
In this research, these two issues were addressed by using a computational intelligence 
approach to develop a model for predicting the output responses in order to identify the 
optimal parameters used in coating process. Previous studies have shown that this 
approach was successfully adopted for optimization purpose in many types of domains. 
However, it was not yet applied in the coating process domain. Thus, two methods from 
computational intelligence approach were applied, namely Support Vector Machine 
(SVM) and Artificial Neural Network (ANN). The comparisons of the performances of 
the developed models were conducted based on predictive performance measurements 
such as percentage error, mean squared error (MSE), co-efficient determination (R2), and 
model accuracy and complexity. The results showed that, SVM obtained better predictive 
performances and less complicated in comparison to other prediction models. As a 
conclusion, SVM has demonstrated its capability in predicting the hardness performance 
of coating process and outperformed the other models. Besides that, the model is a 
promising alternative tool for coating process optimization as compared to the traditional 
approach.  
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ABSTRAK 
 
 
 
Bahan bersalut kini digunakan secara meluas kerana mempunyai ciri-ciri yang 
amat baik terutamanya dari sudut prestasi kekerasan. Kekerasan bahan bersalut adalah 
dipengaruhi oleh parameter tertentu dalam proses salutan. Secara tradisional, 
pengoptimuman untuk mendapatkan prestasi salutan yang terbaik berdasarkan parameter 
proses salutan adalah melalui kaedah cuba jaya. Walau bagaimanapun, pendekatan ini 
mempunyai kekangan dari segi kos dan proses suai padan. Dalam kajian ini, kedua-dua isu 
ini ditangani dengan menggunakan pendekatan kepintaran perkomputeran untuk 
membangunkan satu model bagi meramalkan respon output dalam usaha mengenalpasti 
parameter yang paling optimum untuk digunakan dalam proses salutan. Kajian lepas 
menunjukkan bahawa pendekatan ini telah diterima pakai secara meluas untuk tujuan 
pengoptimuman dalam pelbagai jenis bidang. Walau bagaimanapun, pendekatan ini masih 
belum diaplikasikan dalam bidang proses salutan. Oleh itu, kajian ini mengaplikasikan dua 
kaedah daripada pendekatan kepintaran perkomputeran, iaitu Support Vector Machine 
(SVM) dan Artificial Neural Network (ANN). Perbandingan prestasi model yang telah 
dibangunkan dilakukan berdasarkan peratusan kesilapan, mean squared error (MSE), co-
efficient determination (R2), ketepatan dan kompleksiti model. Hasil daripada kajian ini 
menunjukkan bahawa, model SVM memberikan ramalan yang lebih baik dan modelnya 
lebih mudah berbanding model ramalan lain. Kesimpulannya, model SVM berupaya 
dalam meramalkan prestasi kekerasan proses salutan yang lebih baik berbanding model 
lain. Disamping itu, model ini boleh dijadikan sebagai pendekatan alternatif untuk 
pengoptimuman proses salutan berbanding dengan pendekatan tradisional. 
